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January 1977

ABSTRACT
The payloads carried by the first four Titan Centaur Launch Vehicle Flights
were, a Viking Spacecraft Dynamic Simulator, the Helios-A spacecraft and

the two Viking Spacecraft. -Dynamic loads data was accumulated by the NASA
Viking Project Office from these four flights for application to the Viking

Spacecraft. This report contains a compilation of that data and is presented
for reference and information. The data has been compiled into the
following five Volumes:

Volume I - Acoustic Data (CR-144944)
Volume II - Vibration Power Spectral Density Data (CR-144945)
Volume III - Shock Spectra of Transients (CR-144946)

Volume 1V - Titan Stage I and Centaur Burn Oscillation (CR-144947)

Volume V - Time History Plots (CR-144948)
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Notations Used in Volume [

Bus -

Max Q -
VDS -
VLC -
VLCA -
VO -
vVs/C -
V-S/C-A -
TC-1 -
TC-2 =

TC-3 -

TC-4 -

Major structural assembly of Viking Orbiter

Period of launch flight of maxil:num dynamic pressure

Vil;ing Dynamici Simulator, TC-1 payload

Viking Lander Capsule ‘

Viking Lander Capsule Adapter

Viking Orbiter

Viking Spacecraft

Viking Spacecraft Adapter

The Titan Centaur Launch Vehicle Number 1

The Titan Centaur Launch Vehicle Number 2, Helios Spacecraft

The Titan Centaur Launch Vehicle Number 3, Second Viking
Spacecraft Launch

The Titan Centaur Launch Vehicle Number 4, First Viking
Spacecraft Launch
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Description of Contents of Volume 1l: Acoustics Data

This volume presents 1/3 octave band spectra of acoustic measurements
made on the four Titan Centaur Launch Vehicles, TC-1 through TC-4.
There were two microphones on TC-1, three on TC-2 and one each on
TC-4 and TC-3. The measurement in the Centaur Forward Equipment
Compartment (CA886Y) was common to all four flights. The general
data procedure followed was to perform analyses of successive two
second periods of time at lift off and through Max Q. This then shows
variations of frequency spectrum as well as overall levels,

A surmmmary of overall levels is given in Table 1. There are two sets

of numbers in Table 1; the numbers not in parentheses are referred

to as the *band limited" acoustic levels for the frequency band between
10 and 2000 Hz. The numbers in parentheses are referred to as overall
levels, with the significant difference being that the overall includes

the acoustics below 10 Hz. This is significant in the first two seconds
following Stage 0 Ignition because of the relatively large, low frequency
"overpressure'' phenomennn., There are also some very low frequency
variations in the Mach 1-Max Q period of flight which are also evidenced
by large differences between the band limited and overall acoustic levels.

The Octave Band data shown in Figures 4 and 70.1-70, 12 were developed
by the NASA Kennedy Space Center. All other data presented here was
processed by NASA Langley Research Center.

A summary and discussion of the acoustic data presented here is
also contained in Reference 1.

) Reference 1. Kachadourian, G., A Summary of Spacecraft Loads
Data from Four Titan Centaur Launch Vehicle Flights.

NASA CR-2645.
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TABLE 1. TITAN CENTAUR ACOUSTIC DATA

SUMMARY OF OVERALL LEVELS

LIFT OFF MAX Q
FLIGHT & T40 T+2 T+4 Pre Post
SENSOR to T+4 to T+6 Max Max. Max
m
TC-1
-CY217Y 126. 4 123.5 123.6 119.2 116.8 116.6
(134.5) (125.6) (124. 3) (119. 8) (125, 0) (119.9)
-CA886Y (128.6) (124.8)
TC-2
-GAlY 127.3 126.0 126. 4 121. 7 123.6 122.0
(135. 8) (128.5) | (126.7) (121.9) (123.7) (128.0)
-CA886Y 129.5 126.7 126.6 123.6 126.5 122.9
(135. 3) (128. 4) (126. 9) (123.7) (126. 6) (125.0)
-CAB888Y 128.1 127. 4 125.4 121.8 123.4 | 122. 4
(142. 4) (130.9) (127. 2) (122. 4) (125, 2) (125. 8)
TC-4
‘ -CA886Y 130.3 124. 6 125.6 124.3 124.8 121.9
(138.1) (126. 3) (125.7) (124. 5) (124, 8) (122.5)
TC-3
-CA886Y 129.2 125.0 (Not 124.3 124.8 120. 8
(138.9) (125.7) Done) (124.4) (125.0) (122.2)
Locations:
CAB886Y - Centaur Fwd Equipment Compartment
CAB88Y - Centaur Engine Compartment
CY217Y - TC-1 Payload (VO Bus)
GAlY - TC-2 Payload (Helios Attach Frame)
Units - Db re . 0002 dyne/cm?Z 10 - 2000 Hz BW
Numbers in parentheses are overall SPL, 0-2048 Hz
2
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FIGURE 1. TC-1 Acoustic Instrumentation Description

Launch Date February 12, 1974

Stage 0 Ignition 13:48:01 GMT
(49681 Sec.)

Payload Viking Dynamic Simulator

Acoustic Instrumentation

Filter Cutoif
Sensor IRIG Frequency
No. Location FM/FM Link No. Range Hz
CcY217Y VO Bus 2215.5 MHz 19 150 Db 2800
CAB86Y Fwd Equip Comp 2208.5 MHz 19 150 Db 2800
TC-1
MICROPHONE
: LOCATIONS
Y . )
SPHINX SPAC. SRAFT
L YNAKIC
™ [ $hotaron CY217Y
“': . \‘ SHROUD (TOP OF VO BUS)
CENTAUR | T ¥ AN -
(1} ! gss ADAPtER
nh ‘\—'—‘
ol CA886Y
(CENTAUR FORWARD
EQUIPMENT COMPART.)
1 g~ INTERSTAE
ADAPTER




FIGURE 2. TC-2 Acoustic Instrumentation Description

Launch Date December 10, 1974
Stage 0 Ignition 7:11:01 GMT

(25861 Sec.) S
Payload Helios - A -

BT B g e e e 6 o s s

Acoustic Instrumentation -
) ' Filter Cutoff
Sensor IRIG Range Frequency
No. Location FM/FM Link | Channel Db Hz
GAlY P/L Support Frame 2250.5 Hz 19 150 2800
CA886Y | Fwd. Equip. Comp. 2208. 5 Hz 19 150 2800
CA888Y | Centaur Eng. Comp. | 2208.5 Hz 20 150 2800
[
. t *
! : HEL10S SPACECRAFT Delta Attach.
{ A\Y Ces
E «— SHROUD ° « Fitting
y —— DELTA SPIN STAGE '
CENTAUR . s
011 ‘ —
’ i ] caA®eGY '
LA I:& | . . /’
i Centaur Fwd. ,
‘ . ‘ o Equipment :
) N Compart.
| IS
e INTERS TAGE
. ; ADAPTER
— us '
. Centaur .
Engine
4 Compart.
(~ 300°)
!
A

R
|
i
!
i
)
__4
r



FIGURE 3.

Launch Vehicle
Launch Date

Stage O Ignition

o o—

TC-4 & TC-3 Acoustic Instrumentation Description

TC-4

. August 20, 1975

21:22:00 GMT

(76920 Seconds)

TC-3

September 9, 1975

18:39:00 GMT
(67140 Seconds)

Payload Viking A Viking B
Acoustic Instrumentation
Filter Cutoff
Sensor IRIG Frequency
No. Location FM/FM Link | No. Range Hz
CA886Y | Fwd. Equip. Comp. 2208.5 MHz 19 150 Db | 2800

CENTAUR
(1R}

| [~ SHROUD

.

INTERSTAGE
ADAPTER

S ~~ YIKING LANDER
r L]

, VIKING ORBITER
(Frap—— TRUSS ADAPTER
\

CA886Y

(Centaur Forward
Equipment Compart.)
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